Chaperone-like Activity of Calnuc Prevents Amyloid Aggregation.
Calnuc is a ubiquitously expressed protein of the EF-hand Ca2+-binding superfamily. Previous studies have implicated it in Ca2+-sensitive physiological processes, whereas details of its function and involvement in human diseases are lacking. Drawing upon the sequence homology of calnuc with calreticulin, we propose it functions as a molecular chaperone-like protein. In cells under thermal, chemical [urea and guanidinium chloride (GdmCl)], and acidic stress, calnuc exhibits properties similar to those of established chaperone-like proteins (GRP78, spectrin, and α-crystallin), effectively demonstrated by its ability to suppress aggregation of malate dehydrogenase (MDH), alcohol dehydrogenase, and catalase. Calnuc aids in refolding of MDH with retention of 80% of its enzymatic activity. In HEK293 cells subjected to heat shock, calnuc chaperones luciferase, protecting its activity. Our in vitro and cell culture results establish the ability of calnuc to inhibit fibrillation of insulin and lysozyme and validate its neuroprotective role in cells treated with amyloid fibrils. Calnuc also rescues cells from fibrillar toxicity (caused by misfolded or aggregated proteins), providing a plausible explanation for the previous observation of its low level of expression in brains affected by Alzheimer's disease. We propose that calnuc is possibly involved in controlling protein unfolding diseases, such as Alzheimer's disease (AD), Parkinson's disease (PD), prion disease, and type II diabetes.